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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the size and a cost of a 
fuel cell system by devising a differential pressure control valve 
to equalize the pressures of gases in two gas pipelines to each 
other. 

SOLUTION: A differential pressure control valve 100 is 
arranged between an reformed gas pipeline through which 
reformed gas is fed to a fuel cell stack 13 and an air pipeline 
through which air is fed. The differential pressure control valve 
is formed such that when the pressures of reformed gas and air 
are the same as each other, only a first gas inlet A and a first 
gas outlet B and only a second gas inlet D and a second gas 
outlet E are intercommunicated, and when the pressure of air is 
higher than that of reformed gas, the first gas inlet A and a first 
gas discharge port C are also intercommunicated and air is 
discharged to an air bypass line 9m to release a pressure, and 
when the pressure of reformed gas is higher than the pressure 
of air, the second gas inlet D and a second gas discharge port F 
are also intercommunicated, and reformed gas is discharged to 
a reformed gas bypass pipeline 9n to release a pressure. 
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* NOTICES * 

OTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It can have a gas seal and can move in the same direction as the direction of this piston of 
operation by motion of the gas passage room through which separate gas passes to the both ends of the 
cylinder which builds in the piston which can move freely, and said piston. Provide the bulb equipped with 
the gas-seal section which can be opened and closed, and the movable distance of said piston is equipped 
with the movement restriction means of said larger bulb than the movable distance of said bulb, and said 
piston. The differential pressure control valve characterized by having the gas exhaust which can discharge 
gas outside at the time of open [ of said gas-seal section ]. 

[Claim 2] The gas-seal section of said piston and said bulb counters, and is prepared, and said bulb is pushed 
against said piston with the spring fixed to the field opposite to said different piston from gas passage 
opening of said gas passage room. The movable distance of said piston is equipped with the movement 
restriction means of said larger bulb than the movable distance of said bulb, and said piston between said 
pistons and said bulbs. The differential pressure control valve according to claim 1 characterized by having 
the gas exhaust established in the interior of said piston on the side face of said cylinder, and a gas air hole 
open for free passage. 

[Claim 3] Establish said gas exhaust in the edge of a differential pressure control valve, and it has said bulb 
and the piston with a bulb which consists of a piston with a stage equipped with the narrow diameter portion 
and the major diameter. This edge and the gas-seal section of said piston with a bulb counter, and are 
prepared. Between said bulbs and said pistons, surround the narrow diameter portion of said piston with a 
bulb, and a spring is prepared. Fitting is carried out so that the major diameter of said piston with a bulb can 
slide the cylinder [ 2nd ] interior established in the interior of said piston. The differential pressure control 
valve according to claim 1 characterized by distance with the 2nd cylinder wall by the side of said major 
diameter and said cylinder [ 2nd ] core of said piston being larger than distance with the shoulder which 
forms said major diameter and the edge of said said cylinder [ 2nd ] piston. 

[Claim 4] The fuel cell system characterized by preparing a differential pressure control valve according to 
claim 1 between the fuel gas supply line supplied to a fuel cell stack, and an oxidant gas duct. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi^ 8/7/2006 



Page 1 of 8 



* NOTICES * 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a differential pressure control valve and a fuel cell system. 
[0002] 

[Description of the Prior Art] Generally the fuel cell consists of the equipment and gas piping which send 
fuel gas and oxidant gas to the fuel cell stack to which the laminating of the eel of a large number which 
have structure which sandwiched the electrolyte with two electrodes (an anode and cathode) is carried out, 
and this fuel cell stack, and a control unit which controls them. 

[0003] Said fuel gas is sent to said anode side, said oxidant gas is sent to said cathode side, and it generates 
electricity according to electrochemical reaction. 

[0004] Drawing 8 is solid-state polyelectrolyte mold fuel cell system charts for mount, such as the 
conventional automobile. In this fuel cell system, the reformed gas which reforms the methanol and water 
which are a fuel with a reforming vessel, and uses hydrogen as a principal component is used as fuel gas. 
[0005] Said fuel cell system consists of the methanol tank 1, a water tank 2, a reforming machine 3, and a 
fuel cell stack 13. 

[0006] Said methanol tank 1 is a tank which stores the water said whose water tank 2 is similarly the fuel of 
a fuel cell about the methanol which is the fuel of a fuel cell. 

[0007] Said reforming machine 3 is equipment which manufactures the reformed gas which uses hydrogen 
as a principal component from the methanol which is the fuel of a fuel cell, and water. In order to heat a 
methanol, the evaporator 32 which evaporates water, and this evaporator 32 It consists of the CO reduction 
sections 34 which reduce CO from said reformed gas which came out of the reforming section 33 which 
changes the methanol evaporated in the combustion section 3 1 which burns a methanol, and said evaporator 
32, and water into the reformed gas which uses hydrogen as a principal component, and this reforming 
section 33. 

[0008] Said fuel cell stack 13 is having structure where the laminating of many eels which have structure 
which sandwiched the electrolyte is carried out, with two electrodes (an anode and cathode), and generates it 
according to electrochemical reaction using the air which is oxidant gas sent from said reformed gas and air 
compressor 10. 

[0009] From the methanol tank 1 , the methanol supplied to the combustion section 3 1 makes a combustion 
improver air supplied by the blower 4, and bums. 

[0010] The methanol supplied to the evaporator 32 from the methanol tank 1 and the water tank 2 and water 
become reformed gas which is mixed with the air which evaporates with the heat generated in said 
combustion section 31, becomes gas, and is sent through flow-control-valve 5a from an air compressor 10, 
and uses hydrogen as a principal component according to catalysts (for example, Cu-Zn catalyst etc.) in the 
reforming section 33. 

[001 1] Said reformed gas contains CO 0.3 to 1%, and if it sends to the fuel cell stack 13 as it is, in order to 
carry out poisoning of the electrode catalyst of this fuel cell stack 1 3 and to reduce remarkably the 
generation-of-electrical-energy engine performance of a fuel cell, the reformed gas which came out of said 
reforming section 33 is sent to CO reduction section 34. In said CO reduction section 34, it is mixed with the 
air sent through flow-control-valve 5b from an air compressor 10, and according to catalysts (for example, 
Pt catalyst etc.), it oxidizes, CO is reduced, CO concentration is set to 1 0 ppm or less, and it discharges to 
reformed gas duct 9a. This reformed gas duct 9a is combined with the Mikata selector valve 8. 
[0012] Since the temperature of the reforming machine 3 is not rising enough immediately after starting, 
since CO concentration is not falling to 1 0 ppm or less, said reformed gas changes the Mikata selector valve 
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8, and is sent to unused reformed gas duct 9c through reformed gas by-pass-line 9b, and after CO reduction 
section 34 passage bums in the combustion section 31. 

[0013] At this time, the air sent from the air compressor 10 also changes the Mikata selector valve 1 1, is sent 
to 9f of unused air pipe ways through air by-pass-line 9e, and becomes a combustion improver in the 
combustion section 3 1 . 

[0014] If CO concentration in reformed gas falls to 10 ppm or less, said reformed gas will change the 
Mikata selector valve 8, will be sent to 9d of reformed gas ducts, and will be sent to said fuel cell stack 13. 
[0015] The air sent to coincidence from the air compressor 10 also changes the Mikata selector valve 1 1, is 
sent to 9g of air pipe ways, and is sent to said fuel cell stack 13. 

[0016] Said fuel cell stack 13 is generated according to the electrochemical reaction in an electrode using 
the hydrogen in reformed gas, and the oxygen in air. 

[0017] The hydrogen in said reformed gas is not completely used by said fuel cell stack 13, and a utilization 
factor is about 80%. The unused reformed gas which was not used by said fuel cell stack 13 is sent to the 
combustion section 31 through unused reformed gas duct 9p, a pressure regulating valve 14, and unused 
reformed gas duct 9c, and is used as combustion energy. 

[0018] Since more oxygen for a reaction in said air than a complement is supplied, it is not completely used 
by said fuel cell stack 13. The unused air which was not used by said fuel cell stack 13 is sent to the 
combustion section 31 through unused air pipe way 9q, a pressure regulating valve 15, and 9f of unused air 
pipe ways, and is used as a combustion improver of combustion. 

[0019] Said pressure regulating valve 14 and said pressure regulating valve 15 are set as the same setting 
pressure (for example, l.Satm). The pressure of the reformed gas discharged from said fuel cell stack 13 or 
air intercepts reformed gas or air below with said setting pressure. If it becomes more than said setting 
pressure, a part of reformed gas or air will be discharged on said unused reformed gas duct 9c or 9f of 
unused air pipe ways, and it has the function which stabilizes the reformed gas in said fuel cell stack 13, or 
the pressure of air in said setting pressure. 

[0020] In the state of steady operation to which reformed gas and air are sent stably, since the pressure of 
said reformed gas and said air is held at said same setting pressure, it is satisfactory, but if either of said 
reformed gas and said air is the unstationary state which becomes said below setting pressure, a problem 
will arise. 

[0021] Although said Mikata selector valve 8 and said Mikata selector valve 1 1 are changed to coincidence, 
it is very difficult the selector valve for reformed gas and air to supply the fuel cell stack 1 3 with the 
operating time, the die length of piping, etc. at coincidence, time difference produces them, the reformed gas 
to each polar zone of said fuel cell stack 1 3 and supply of air will produce a gap to timing, and a difference 
will produce them to the pressure of said reformed gas and air. 

[0022] If the differential pressure of said reformed gas and air is repeating, reformed gas and an electrolyte 
with the role of the diaphragm of air will be damaged, and the engine performance of a fuel cell will fall. 
[0023] The device which an electrolyte damages by the differential pressure of reformed gas and air by 
drawing 9 and drawing 10 is explained in detail. 

[0024] Drawing 9 is reformed gas and the explanation half section of the polar zone of the eel of a solid- 
state polyelectrolyte mold fuel cell when the pressure of air is almost the same, and drawing 10 is the 
explanation half section of the polar zone of the eel of a solid-state polyelectrolyte mold fuel cell when the 
pressure of air is larger than the gas pressure of reformed gas. 

[0025] On both sides of the solid-state polyelectrolyte film 46, the polar zone 40 consists of an anode 47 and 
a cathode 48. On both sides of solid-state polyelectrolyte film periphery 46a prolonged around, the seal of 
the reformed gas by the side of an anode and the air by the side of a cathode is carried out with the seal 42 
and the seal 43 from the electrode edge 41 of said anode 47 and a cathode 48. 

[0026] If the pressure of said reformed gas and said air is almost the same like drawing 2 , dynamic stress 
will hardly be produced in said solid-state polyelectrolyte film periphery 46a. 

[0027] On the other hand, if the pressure of said air is larger than the pressure of said reformed gas like 
drawing 3 , since said solid-state polyelectrolyte film 46 is thin, it will swell to the direction of a reformed 
gas side with 50-130 micrometers, and big elongation and big dynamic stress arise, and if said solid-state 
polyelectrolyte film periphery 46a is repeated, breakage will produce it in said solid-state polyelectrolyte 
film periphery 46a. 

[0028] It becomes the same also when the pressure of said reformed gas is larger than the pressure of said 
air. 

[0029] In order to avoid this problem, it is required for the pressure of reformed gas, and the pressure of air 
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to make it a difference not arise, as a conventional technique, a reformed gas pressure and air pressure are 
detected to JP,10-106598,A, that differential pressure is calculated to it, and the differential pressure control 
approach which opens an emission control valve wide and emits gas with a larger pressure into atmospheric 
air is indicated. 
[0030] 

[Problem(s) to be Solved by the Invention] However, since two or more emission control valves, two or 
more pressure sensors, and an arithmetic unit were required for the conventional technique, its system was 
complicated, it was enlarged and had the trouble that cost was also high. 

[003 1 ] This invention is what solved the above-mentioned technical problem, by devising the differential 
pressure control valve as for which the pressure of the gas of two gas pipe ways is made to homogeneity, is 
small and offers the fuel cell system of low cost. 
[0032] 

[Means for Solving the Problem] In order to solve the above-mentioned technical technical problem, the 
technical means (the 1st technical means are called hereafter.) provided in claim 1 of this invention It can 
have a gas seal and can move in the same direction as the direction of this piston of operation by motion of 
the gas passage room through which separate gas passes to the both ends of the cylinder which builds in the 
piston which can move freely, and said piston. Provide the bulb equipped with the gas-seal section which 
can be opened and closed, and the movable distance of said piston is equipped with the movement 
restriction means of said larger bulb than the movable distance of said bulb, and said piston. It is the * 
differential pressure control valve characterized by having the gas exhaust which can discharge gas outside 
at the time of open [ of said gas-seal section ]. 

[0033] The effectiveness by the 1st technical means of the above is as follows, 

[0034] That is, since gas with a large pressure can be emitted outside from gas exhaust by opening the gas- 
seal section of the bulb of this gas among two gas, it has the effectiveness that differential pressure can be 
lost by one differential pressure control valve. 

[0035] In order to solve the above-mentioned technical technical problem, the technical means (the 2nd 
technical means are called hereafter.) provided in claim 2 of this invention The gas-seal section of said 
piston and said bulb counters, and is prepared, and said bulb is pushed against said piston with the spring 
fixed to the field opposite to said different piston from gas passage opening of said gas passage room. The 
movable distance of said piston is equipped with the movement restriction means of said larger bulb than the 
movable distance of said bulb, and said piston between said pistons and said bulbs. It is the differential 
pressure control valve according to claim 1 characterized by having the gas exhaust established in the 
interior of said piston on the side face of said cylinder, and a gas air hole open for free passage. 
[0036] The effectiveness by the 2nd technical means of the above is as follows. 

[0037] That is, it has the effectiveness that the structure of the piston which uses the above-mentioned 
ingredient, and a bulb is easy, and the differential pressure control valve of low cost is made. 
[0038] In order to solve the above-mentioned technical technical problem, the technical means (the 3rd 
technical means are called hereafter.) provided in claim 3 of this invention Establish said gas exhaust in the 
edge of a differential pressure control valve, and it has said bulb and the piston with a bulb which consists of 
a piston with a stage equipped with the narrow diameter portion and the major diameter. This edge and the 
gas-seal section of said piston with a bulb counter, and are prepared. Between said bulbs and said pistons, 
surround the narrow diameter portion of said piston with a bulb, and a spring is prepared. Fitting is carried 
out so that the major diameter of said piston with a bulb can slide the cylinder [ 2nd ] interior established in 
the interior of said piston. It is the differential pressure control valve according to claim 1 characterized by 
distance with the 2nd cylinder wall by the side of said major diameter and said cylinder [ 2nd ] core of said 
piston being larger than distance with the shoulder which forms said major diameter and the edge of said 
said cylinder [ 2nd ] piston. 

[0039] The effectiveness by the 3rd technical means of the above is as follows. 

[0040] That is, since said gas exhaust is established in the edge of said differential pressure control valve, it 
has the effectiveness that association with the gas exhaust pipe way for gas discharge becomes easy. 
[0041] In order to solve the above-mentioned technical technical problem, the technical means (the 4th 
technical means are called hereafter.) provided in claim 4 of this invention are fuel cell systems 
characterized by preparing a differential pressure control valve according to claim 1 between the fuel gas 
supply line supplied to a fuel cell stack, and an oxidant gas duct. 
[0042] The effectiveness by the 4th technical means of the above is as follows. 

[0043] That is, since the differential pressure of reformed gas and air can be lost only by one differential 
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pressure control valve, it is small and has the effectiveness which can do the fuel cell system of low cost 
[0044] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained based on a drawing. 
[0045] Drawing 1 -3 are the sectional view of a differential pressure control valve in which the gas-seal 
section of the piston of the 1st example of this invention and a bulb countered, and was prepared. 
[0046] Drawing 1 is the case where there is no difference in the pressure of the 1 st gas which is two gas, and 
the 2nd gas, drawing 2 is the case that the pressure of the 1st gas is lower than the pressure of the 2nd gas, 
and drawing 3 is the case that the pressure of the 1st gas is higher than the pressure of the 2nd gas. 
[0047] The differential pressure control valve 100 is constituted by a cylinder 101, a piston 102, Plugs 103a 
and 103b, Bulbs 104a and 104b, and Springs 105a and 105b. 

[0048] Cylinder hole 101a and the lateral portion to which said piston 102 fits into a center section are 
equipped with the gas discharge holes C and F, the outer diameter of both ends is larger than a center 
section, and said cylinders 101 are said plugs 103a and 103b. It has fitting hole 101b and the gas inlet holes 
106a and 106b which fit in, and the gas outlet holes 107a and 107b. 

[0049] Said piston 102 was equipped with the 1st seal ring slot 108, the 2nd seal ring slot 109, and the 3rd 
seal ring slot 1 10, and is equipped with gas air hole 111b which is well-informed about the side face of said 
middle piston 102 of the 2nd seal ring slot 109 and the 3rd seal ring slot 110 from the core of gas air hole 
1 1 la which is well-informed about the side face of said middle piston 102 of the 1st seal ring slot 108 and 
the 2nd seal ring slot 109 from the core of one piston edge 102a, and piston edge 102b of another side. 
[0050] Said plugs 103a and 103b were equipped with the plug cylinder part 113 which can fit said bulbs 
104a and 104b into the interior, one side was closed, and they were equipped with the shoulders 127a and 
127b with the piston hole 112 with which a path is smaller than the interior and some of pistons 102 and 
bulbs 1 04a and 1 04b can go [ another side ] in and out, and are equipped with the gas inlet holes 1 1 4a and 
1 14b and the gas outlet holes 1 1 5a and 1 1 5b. 

[0051] The gas air holes 1 16a, 1 16b, 1 17a, and 1 17b which are open for free passage to said cylinder hole 
101a are formed in said shoulders 127a and 127b. 

[0052] Slide guide section 1 19a of the outer diameter to which said bulbs 104a and 104b can fit into said 
plug cylinder part 113, 1 19b and plug in-and-out section 120a of an outer diameter which can go said piston 
hole 1 12 in and out, It consists of 120b. In said slide guide sections 1 19a and 1 19b Spring 105a, The spring 
attaching parts 1 1 8a and 1 1 8b holding 1 05b and said plug in-and-out sections 1 20a and 1 20b are equipped 
with the gas-seal sections 122a and 122b which fit in a gas seal 121 . 

[0053] The gas air holes 123a, 123b, 124a, and 124b which can pass gas are formed in the slide guide 
sections 1 1 9a and 1 1 9b of said outer diameter. 

[0054] Said piston 102 fits into a cylinder 101, and in order to carry out the seal of the gas, seal rings 125a, 
125b, and 125c are inserted in the seal ring slots 108, 109, and 110. 

[0055] Plugs 103a and 103b are fitted into fitting hole 101b of said cylinder 101, and it is fixed to it. 

[0056] The gas inlet holes 106a and 1 14a are open for free passage, and form the one 1st gas inlet A, and the 

gas inlet holes 106b and 1 14b are open for free passage, and form the one 2nd gas inlet D. 

[0057] Moreover, the gas outlet holes 107a and 1 15a are open for free passage, and form the one 1st gas 

outlet B, and the gas outlet holes 107b and 1 1 5b are open for free passage, and form the one 2nd gas outlet 

E. 

[0058] Fitting of said bulb 104a is carried out to the interior of said plug 103a, it has spring 105a between 
the wall surface with which said plug 103 a was closed, and spring attaching part 1 18of said bulb 104a a, and 
said bulb 104a is pushed in the direction of a piston 102 by the spring force of this spring 105a. 
[0059] Fitting of said bulb 104b is carried out to the interior of said plug 103b, it has spring 105b between 
the wall surface with which said plug 103b was closed, and spring attaching part 1 18of said bulb 104b b, 
and said bulb 104b is pushed in the direction of a piston 102 by the spring force of this spring 105b. 
[0060] Said bulbs 104a and 104b are the same magnitude, and said plugs 103a and 103b are the same 
magnitude. 

[0061] The distance of piston edge 102c and piston edge 102a is larger than the die length which lengthened 
the thickness of shoulder 127b from the thickness of plug in-and-out section 120b of said bulb 104b. Said 
shoulder 127b is the movement restriction means of said bulb 104b with a movable distance of this bulb 
104b smaller than the movable distance of said piston 102, and said piston 102 between said piston 102 and 
said bulb 104b. 

[0062] Moreover, the distance of 1 02d of piston edges and piston edge 1 02b is larger than the die length 
which lengthened the thickness of shoulder 127a from the thickness of plug in-and-out section 120a of said 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/7/2006 



JP,2O00-081158,A [DETAILED DESCRIPTION] 



Page 5 of 8 



bulb 104a. Said shoulder 127a is the movement restriction means of said bulb 104a with a movable distance 
of this bulb 104a smaller than the movable distance of said piston 102, and said piston 102 between said 
piston 102 and said bulb 104a. 

[0063] The 1st gas passes through the gas passage room G which enters from the 1st gas inlet A and is 
formed inside said plug 103 a by slide guide section 1 19of this plug 103 a and said bulb 104a a, and is 
discharged from the 1st gas outlet B. 

[0064] The 2nd gas passes through the gas passage room H which enters from the 2nd gas inlet D and is 
formed inside said plug 103b by slide guide section 1 19of this plug 103b and said bulb 104b b, and is 
discharged from the 2nd gas outlet E. 

[0065] Since piston edge 102c is open for free passage with said gas passage room G through the gas air 
holes 1 16a and 123a and the gas air holes 1 17a and 124a, it has required the same pressure as said gas 
passage room G. 

[0066] Since 102d of piston edges is open for free passage with said gas passage room G through the gas air 
holes 1 16b and 123b and the gas air holes 1 17b and 124b, they have required the same pressure as said gas 
passage room G. 

[0067] Since the pressure concerning the both ends of said piston 102 is the same when the pressure of said 
1st gas of drawing 1 and the 2nd gas is the same This piston 102 is located in the center of said cylinder 101 . 
Since gas-seal section 122of gas-seal section 122a and 102d [ of piston edges ], and bulb 104b of piston 
edge 1 02c [ of said piston 1 02 ] and bulb 1 04a b sticks and the seal of the gas is carried out, the 1 st gas 
enters from the 1st gas inlet A, and is discharged from the 1st gas outlet B. The 2nd gas enters from the 2nd 
gas inlet D, and is [ only being discharged from the 2nd gas outlet E, and ]. 

[0068] When the pressure of said 1st gas of drawing 2 is lower than the pressure of said 2nd gas, it is higher 
than the pressure which requires the direction of the pressure concerning 1 02d of piston edges for piston 
edge 102c, and a piston 102 overcomes the spring force of spring 105a, pushes bulb 104a, and moves in the 
direction of P, and piston edge 102c stops it in contact with shoulder 127of plug 103a a. 
[0069] Since the piston 102 moved in the direction of P, bulb 104b moves in the direction of P by the spring 
force of spring 105b, and slide guide section 1 19of said bulb 104b b stops it in shoulder 127of plug 103b b. 
[0070] Since the distance of piston edge 1 02c and piston edge 1 02a is larger than the die length which 
lengthened the thickness of shoulder 1 27b from the thickness of plug in-and-out section 1 20b of said bulb 
104b, Since the migration length of a piston 102 is larger than the migration length of bulb 104b, a clearance 

130 is made between said piston 102 and said bulb 104b, and the 2nd gas passes gas air hole 111b through 
this clearance 130, and is discharged from the 2nd gas exhaust F. 

[0071] If the pressure of the 1st gas becomes high and becomes the same as the pressure of the 2nd gas, it 
will return to the condition of drawing 1 that said bulb 1 04a and a piston 1 02 move to the direction of P, and 
hard flow, piston edge 102b also moves said bulb 104b to the direction of P, and hard flow in contact with 
gas-seal section 122of bulb 104b b, and the spring force of Springs 105a and 105b is balanced with the 
pressure concerning bulb 104a and piston edge 102c. 

[0072] When the pressure of said 1st gas of drawing 3 is higher than the pressure of said 2nd gas, it is higher 
than the pressure which requires the direction of the pressure concerning piston edge 1 02c for 1 02d of piston 
edges, and a piston 102 overcomes the spring force of spring 105b, pushes bulb 104b, and moves in the 
direction of Q, and 102d of piston edges stops it in contact with shoulder 127of plug 103b b. 
[0073] Since the piston 102 moved in the direction of Q, bulb 104a moves in the direction of Q by the spring 
force of spring 105a, and slide guide section 1 19of said bulb 104a a stops it in contact with shoulder 127of 
plug 103 a a. 

[0074] Since the distance of 102d of piston edges and piston edge 102b is larger than the die length which 
lengthened the thickness of shoulder 1 27a from the thickness of plug in-and-out section 1 20a of said bulb 
104a, Since the migration length of a piston 102 is larger than the migration length of bulb 104a, a clearance 

131 is made between said piston 102 and said bulb 104a, and the 2nd gas passes gas air hole 111a through 
this clearance 131, and is discharged from 1st gas exhaust C. 

[0075] If the pressure of the 2nd gas becomes high and becomes the same as the pressure of the 1 st gas, it 
will return to the condition of drawing 1 that said bulb 1 04b and a piston 1 02 move to the direction of Q, 
and hard flow, piston edge 1 02a also moves said bulb 1 04a to the direction of Q, and hard flow in contact 
with gas-seal section 122of bulb 104a a, and the spring force of Springs 105a and 105b is balanced with the 
pressure concerning bulb 104b and 102d of piston edges. 

[0076] The differential pressure of the 1st gas and the 2nd gas becomes homogeneity by the differential 
pressure control valve 1 00 the above result. 
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[0077] Drawing 4 -6 are the sectional view of a differential pressure control valve in which the edge of the 
differential pressure control valve of the 2nd example of this invention and the gas-seal section of a bulb 
countered, and were prepared. 

[0078] Drawing 4 is the case where there is no difference in the pressure of the 1st gas which is two gas, and 
the 2nd gas, drawing 5 is the case that the pressure of the 1 st gas is lower than the pressure of the 2nd gas, 
and drawing 6 is the case that the pressure of the 1st gas is higher than the pressure of the 2nd gas. 
[0079] The differential pressure control valve 200 is constituted by a cylinder 201, a piston 202, Plugs 203a 
and 203b, the pistons 204a and 204b with a bulb, and Springs 205a and 205b. 

[0080] Said cylinder 201 consists of a cylinder hole of fixed magnitude, and the edge is released. A piston 
202 can be fitted into the center section of said said cylinder 201, and the gas inlet holes 206a and 206b and 
the gas outlet holes 207a and 207b are formed in the lateral portion of the outside. 

[0081] Cylinder [ 2nd ] 225a and 225b are prepared, and the seal ring slot 208 for two seal rings 209 which 
equipped the interior with the shoulders 202a and 202b which have a minor diameter hole to the both ends 
of this piston 202 and which prevent mixing of the 1st gas and the 2nd gas in the center section is 
established in said piston 202. 

[0082] The 2nd cylinder of said pistons 204a and 204b with a bulb consists of said major diameters 210a 
and 210b which can fit into 225a and 225b the 2nd cylinder, said narrow diameter portions 211a and 211b 
which can fit in, and the bulb sections 212a and 212b possessing a gas seal with the minor diameter hole of 
the shoulders 202a and 202b of 225a and 225b. 

[0083] the shoulders 213a, 213b, 214a, and 214b for sliding the interior of a cylinder 201 are equipped with 
said bulb sections 212a and 212b — having — said shoulder 213a — the gas air holes 215a and 215b — said 
shoulder 214a is equipped with the gas air holes 215e and 215f, and said shoulder 214b is equipped with the 
gas air holes 215g and 215h for the gas air holes 215c and 215d at said shoulder 213b. 
[0084] Moreover, the gas-seal sections 216a and 216b are formed in the opposite side of narrow diameter 
portions 211a and 21 lb at said bulb sections 212a and 212b, and a gas seal 217 fits in and is being fixed. 
[0085] As for said plugs 203a and 203b, gas exhaust 218a and 218b is established in the center section in the 
disk configuration. 

[0086] Fitting of the piston 202 is carried out to the center section of the cylinder 201 . Fitting of the major 
diameter 21 Oof piston 204 with bulb a a is carried out to 2nd cylinder 225a of this piston 202, and it is said 
the 2cylinder225a. Fitting of the narrow diameter portion 21 lof said piston 204 with bulb a a is carried out to 
the minor diameter hole of shoulder 202a. Fitting of the major diameter 21 Oof piston 204with bulb b b is 
carried out to 2nd cylinder 225b of said piston 202, and it is said the 2cylinder225b. Fitting of the narrow 
diameter portion 21 lof said piston 204 with bulb b b is carried out to the minor diameter hole of shoulder 
202b. 

[0087] Fitting of the bulb section 212of said piston 204with bulb a a is carried out to a cylinder 201, and 
between said bulb section 212a and shoulder 202a of said piston 202, spring 205a surrounds narrow 
diameter portion 21 lof said piston 204with bulb a a, and it has it. 

[0088] The space surrounded by said cylinder 201, said bulb section 212a, and said shoulder 202a forms gas 
passage room 219a. 

[0089] Fitting of the bulb section 212of said piston 204 with bulb b b is carried out to a cylinder 201, and 
between said bulb section 212b and shoulder 202b of said piston 202, it surrounds spring 205b and it has 
narrow diameter portion 21 lof said piston 204 with bulb b b in it. 

[0090] The space surrounded by said cylinder 201, said bulb section 212b, and said shoulder 202b forms gas 
passage room 219b. 

[0091] In the both ends of said cylinder 201, plug 218a and plug 218b have fixed with the bolt etc. 
[0092] Spacing of 2nd cylinder wall 220a by the side of the core of the piston 202 of major diameter 210a 
and 2nd cylinder 225a is larger than spacing of major diameter 210b and shoulder 202b which forms the 
edge of said piston 202, and spacing of 2nd cylinder wall 220b by the side of the core of the piston 202 of 
said major diameter 210b and 2nd cylinder 225b is larger than spacing of major diameter 210a and shoulder 
202a which forms the edge of said piston 202. 

[0093] The 1st gas enters from gas inlet hole 206a, passes gas passage room 219a, and is discharged from 
gas outlet hole 207a. The 2nd gas enters from gas inlet hole 206b, passes gas passage room 219b, and is 
discharged from gas outlet hole 207b. 

[0094] When the pressure of said 1st gas of drawing 4 and the 2nd gas is the same, the pressure concerning 
the shoulders 202a and 202b of a piston 202 is the same. Said piston 202 is located in the center of said 
cylinder 101, and bulb section 212a and plug 203a of piston 204 with bulb a stick it according to the spring 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/7/2006 



Page 7 of 8 



force of spring 205a, and it carries out the seal of the 1st gas. Since bulb section 212b and said plug 203b of 
piston 204with bulb b stick according to the spring force of spring 205b and the seal of the 2nd gas is carried 
out The 1 st gas enters from said gas inlet hole 206a, and is discharged from said gas outlet hole 207a, and 
the 2nd gas enters from said gas inlet hole 206b, and is [ only being discharged from said gas outlet hole 
207b, and ]. 

[0095] When the pressure of said 1 st gas of drawing 5 is smaller than the pressure of said 2nd gas, it is 
larger than the pressure which requires the direction of the pressure concerning shoulder 202b of said piston 
202 for shoulder 202a, and a piston 202 overcomes the spring force of spring 205a, and moves in the 
direction of P, and 2nd cylinder wall 220of 2nd cylinder 225a of said piston 202 a stops it in contact with 
major diameter 21 Oof piston 204 with bulb a a. 

[0096] Since the spacing of shoulder 202b of major diameter 21 Oof piston 204 with bulb b b and 2nd 
cylinder 225b is larger than spacing of said major diameter 210a and said 2nd cylinder wall 220a, said 
shoulder 202b moves said piston 204 with bulb b in the direction of P further, after contacting said major 
diameter 210b. 

[0097] Thereby, bulb section 212of said piston 204 with bulb b b separates from plug 203b, and a clearance 

132 produces it. 

[0098] The 2nd gas which entered from gas inlet hole 206b passes the gas air holes 215g and 215c and the 
gas air holes 215h and 215d of said piston 204 with bulb b, and is discharged also from gas exhaust 218b 
through said clearance 132, and the 2nd gas with a high pressure is not discharged by gas outlet hole 207b. 
[0099] If the pressure of the 1 st gas becomes large and becomes the same as the pressure of the 2nd gas, 
with the pressure concerning shoulder 202a of said piston 202, said piston 202 moves to the direction of P, 
and hard flow, said piston 204 with bulb b will also move to the direction of P, and hard flow by the spring 
force of spring 205b, in contact with plug 203b, the clearance 132 of bulb section 212of said piston 204 with 
bulb b b will be lost, and it will return to the condition of drawing 1 . 

[0100] When the pressure of said 1st gas of drawing 6 is larger than the pressure of said 2nd gas, it is larger 
than the pressure which requires the direction of the pressure concerning shoulder 202a of said piston 202 
for shoulder 202b, and a piston 202 overcomes the spring force of spring 205b, and moves in the direction 
of Q, and 2nd cylinder wall 220of 2nd cylinder 225b of said piston 202 b stops it in contact with major 
diameter 21 Oof piston 204 with bulb b b. 

[0101] Since the spacing of shoulder 202a of major diameter 21 Oof piston 204 with bulb a a and 2nd cylinder 
225a is larger than spacing of said major diameter 210b and said 2nd cylinder wall 220b, said shoulder 202a 
moves said piston 204 with bulb a in the direction of Q further, after contacting said major diameter 210a. 
[0102] Thereby, bulb section 212of said piston 204with bulb a a separates from plug 203a, and a clearance 

133 produces it. 

[0103] The 2nd gas which entered from gas inlet hole 206a passes the gas air holes 21 5e and 215a and the 
gas air holes 215f and 215b of said piston 204 with bulb a, and is discharged also from gas exhaust 218a 
through said clearance 133, and the 2nd gas with a high pressure is not discharged by gas outlet hole 207a. 
[0104] If the pressure of the 2nd gas becomes large and becomes the same as the pressure of the 1st gas, 
with the pressure concerning shoulder 202b of said piston 202, said piston 202 moves to the direction of P, 
and hard flow, said piston 204 with bulb a will also move to the direction of P, and hard flow by the spring 
force of spring 205a, in contact with plug 203a, the clearance 133 of bulb section 212of said piston 204with 
bulb a a will be lost, and it will return to the condition of drawing 1 . 

[0105] The differential pressure of the 1st gas and the 2nd gas becomes homogeneity by the differential 
pressure control valve 200 the above result. 

[0106] Drawing 7 is solid-state poly electrolyte mold fuel cell system charts for mount, such as an 
automobile of the example of this invention. In addition, since the member which attached the same sign as 
the conventional example has the same function as the member of the conventional example, explanation is 
omitted. 

[0107] Having formed the differential pressure control valve 100 between the reformed gas duct included in 
the fuel cell stack 1 3 and the air pipe way differs from the conventional solid-state polyelectrolyte mold fuel 
cell system shown in drawing 8 . 

[0108] That is, 9h of air pipe ways combined the 1st gas inlet A of the Mikata selector valve 1 1 and said 
differential pressure control valve 100, and reformed gas duct 9i has combined the 2nd gas inlet D of the 
Mikata selector valve 8 and said differential pressure control valve 100. 

[0109] Moreover, air pipe way 9j combined the 1st gas outlet B of said differential pressure control valve 
100, and air induction 22a of said fuel cell stack 13, and reformed gas duct 9k has combined the 2nd gas 
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outlet E of said differential pressure control valve 100, and reformed gas induction 22b of said fuel cell 
stack 13. 

[01 10] Furthermore, 9m of air by-pass lines combined 1st gas exhaust C of said differential pressure control 
valve 1 00, and air by-pass-line 9e, and 9n of reformed gas by-pass lines has combined the 2nd gas exhaust F 
of said differential pressure control valve 100, and reformed gas by-pass-line 9b. 

[01 1 1] In the first stage, only the 1st gas inlet A and the 1st gas outlet B are open for free passage inside said 
differential pressure control valve 1 00, and it is intercepted between said 1 st gas inlet A and 1 st gas exhaust 
C Moreover, only the 2nd gas inlet D and 2nd gas outlet E is open for free passage, and it is intercepted 
between said 2nd gas inlet D and 2nd gas exhaust F. 

[0112] Since the pressure by the side of reformed gas is high when reformed gas is previously supplied to 
the 2nd gas inlet D by gap of the actuation timing of the Mikata selector valve 8 and the Mikata selector 
valve 1 1 etc., said 2nd gas inlet D and said 2nd gas exhaust F are opened for free passage by actuation of 
said differential pressure control valve 100. 

[01 13] Although reformed gas can be discharged by reformed gas duct 9k and 9n of both reformed gas by- 
pass lines Said reformed gas duct 9k side is combined with unused reformed gas duct 9p which discharges 
unused reformed gas from this fuel cell stack 13 through the fuel cell stack 13. Since the flow of reformed 
gas is checked by the pressure regulating valve 14 formed between this unused reformed gas duct 9p and 
unused reformed gas duct 9c, it flows only to 9n of reformed gas by-pass lines without pressure regulation. 
[01 14] If supply of air is started, since the pressure of air and reformed gas will become almost the same, it 
returns to an early condition, and between said 2nd gas inlet D and 2nd gas exhaust F, it is intercepted again, 
air is supplied for reformed gas to said fuel cell stack 13 through air pipe way 9j through reformed gas duct 
9k, and a generation of electrical energy is started. 

[0115] On the other hand, since the pressure by the side of air is high when air is previously supplied to the 
1 st gas inlet A by gap of the actuation timing of the Mikata selector valve 8 and the Mikata selector valve 1 1 
etc., said 1st gas inlet A and 1st gas exhaust C are opened for free passage by actuation of said differential 
pressure control valve 100. 

[01 16] Although air can be discharged by air pipe way 9j and 9m of both air by-pass lines Said air pipe way 
9j side is combined with unused air pipe way 9q which discharges unused air from this fuel cell stack 1 3 
through the fuel cell stack 13. Since the flow of air is checked by the pressure regulating valve 15 formed 
between this unused air pipe way 9q and 9f of unused air pipe ways, it flows only to 9m of air by-pass lines 
without pressure regulation. 

[0117] If supply of reformed gas is started, since the pressure of reformed gas and air will become almost 
the same, it returns to an early condition, and between said 1 st gas inlet A and 1 st gas exhaust C, it is 
intercepted again, air is supplied for reformed gas to said fuel cell stack 1 3 through air pipe way 9j through 
reformed gas duct 9k, and a generation of electrical energy is started. 

[0118] Since the problem which adjusts the differential pressure of the reformed gas supplied to the fuel cell 
stack 1 3 only by one differential pressure control valve and air, and is produced from a supply timing gap of 
reformed gas and air can be abolished, it is small and the fuel cell system of low cost is made. 
[0119] 

[Effect of the Invention] As mentioned above, this invention can be equipped with a gas seal and it can 
move in the same direction as the direction of this piston of operation by motion of the gas passage room 
through which separate gas passes to the both ends of the cylinder which builds in the piston which can 
move freely, and said piston. Provide the bulb equipped with the gas-seal section which can be opened and 
closed, and the movable distance of said piston is equipped with the movement restriction means of said 
larger bulb than the movable distance of said bulb, and said piston. Since it is the fuel cell system 
characterized by preparing a differential pressure control valve between the fuel gas supply line supplied to 
the differential pressure control valve and fuel cell stack which are characterized by having the gas exhaust 
which can discharge gas outside at the time of open [ of said gas-seal section ], and an oxidant gas duct The 
differential pressure of two gas can be lost with easy structure, the pressure of the gas of two gas pipe ways 
is made to homogeneity only in one differential pressure control valve, it can be small and a fuel cell system 
can be made into low cost. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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i o^P^ffrEt';* h>io 2$)«iEtc«c<5*f*ii 

^?L1 1 1 bSrtx.Tl^o 

[0 0 5 0] mtt-JvVX 0 3 a . 10 3bft 
i»!E^10 4a s 104b^t^67 P 7^>y 

^^1 1 3^^x.. -*35s**six«kJEr*srt»J:9a3&5 

/J>^< k^h^lO 2a(//VW/l 04a. 104b<O 
— gp^axt? T-#6 fcT ^ h>7Ll 1 2^o^ 3 /^» 
127a. 12 7b^ft, ^AP?Lll4a s 11 
4 b. #*ttin7ll 15 a. 115 b&mZ-Xb^Zo 

[00 5 1] ifdv' a /U^- 127a. 127b IwliStJ 
E^y ^y?L 10 1a (Ciiil-r^^il^dFL 116a. 
116b. 117a. 1 1 7 b /6^Jte>tLX^5 0 

[00 5 2] m%&^7 104a. 1 0 4 b fi. fitTE^ 

9^>y ^yasi i 3ictfc&-e§5^ao;*7>f k^-t 

K»119a, 1 1 9 b h>-?Ll 1 2£tHA 

*?T*#6na^^7^tHAgf51 2 0 a. 12 0b^64 
t), fWE*^ K^f-f Kffll 1 9 a. 119 b Iwte*^ 
y^l05a, 105bift»t5^^y^^R»W 
118a. 118b. tfrE^7 ^tBAS5 12 0a. 12 
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0 b IwJi^f is — /i" 12 1 /uffl 1 2 
2a. 122b Sr{t;LTI^*, 

[0 0 5 3] UMB^S^*^ K^W K6B1 1 9 a . 1 

1 9 b\Zft#X&&T®X£Z>tfxm%LTLl 2 3 a . 12 
3 b, 124 a. 124bWbtltV^ Q 

[0 0 5 4] ffrlSt: 0 ^ h>l 0 211. is !) 1 0 1 \Z 

10 9, 110l:v/-/uy^^l2 5a, 12 5b. 1 

2 5 c^*?A£*X-Cl^-5o 

[0 0 5 5] SMB^y >^1 0 l^Sfc'&TLl 0 1 bM^ 10 
7^1 0 3 a. 10 3b$:^L^$ixtl^o 

[0 0 5 6] #*AP?Ll 06aM 14a fligilL- 
oi?)$l^APA$:i^U ^AP?Ll0 6b<l:l 

1 4 bliigilL— o<Dg2^APD$:MLt^6o 
[0 0 5 7] ^fc^^ffiPTLl 07aMl5a (iiSii 

l-oOSl^^PB^MU ^tBP?Ll 07b 
M15 bfiSSL— oc7)^2^ r ^mPE^JP^U-C^ 

[0 0 5 8] fltfE:/^ 103a rtSSKfifl&E'Vi'?' 1 
0 4a *S«*£*U MI5^7^1 03a (BSdSfLfclgffi 20 
fctWE^</^l 0 4a <D*y>V 18ai:(D 
6i(^^yy^l0 5a^It^ ME^/l"^ 1 0 4 
afii^^^y 0 5 a ^^^T-tf* h V 1 0 2 (D 

[0 0 5 9] ffifS^7 ^ 103b rtJBJ{Cf4«r|5/^>^ 1 
0 4b#tfc<&£*U WE^^l 0 3 bWSaM-bfcSffi 
^ME^VU^l 0 4 b(^^^y V^«#8fll 18b^(D 

raic^yyy^iosb^ix.^ mrfs^/u^io4 

MiR*^!* y^l05 b fcT* h^l 0 2<D 

SrfpJlwjf £*lTV>6 0 30 
[0 0 6 0] HfflE/VU^ 104aM04b JSH— O^c 
* £ X&> *) s «Tia^7 ^ 103aH03b CtH?)— 

[0 0 6 1] h 102ctt'7h 1 0 

2 a ^EKflMia^^/u^ 10 4b <r>-?y ^fflA^ 120 

bOf^^v/a/^- 12 7 b<E>J¥££3|l/>fc:^£ J: 

ffifie'>3/u^— 1 2 7 bfi. SUflBf ^ h^l 

0 2 ttf!^</>^ 1 0 4b <DT$\Z&s</l'Zf 1 04b (D^ 

BhprffiSEai^flfHE^^ hvio2 <D»»^smsmx v * 

^^ffrf5^</uy 1 0 4b £ffiEfcr* h>10 2<D&W)ffl 40 

[0 0 6 2] Sfctf* h>*SPl 02dit^ hVi^gff 
10 2b (Dmmnm^</^ 104a^7 ^ffiAS 1 
2 0a (Om^t^h^B/^^— 1 27a <7}i?£ SrSll^fcft 
S<tU*#l\ Hffi'>3^-12 7att, flME^* h 
^102 tUftE'^:/ 10 4a <Df£\\C&s</\sZf 104a 

<D&m^mvmt>m&ex h ^ i o 2 o^i^tBseBij: 

9/>S^^JWB^^l 0 4 a ^^15^^ h>10 2 0§ 
[0 0 6 3] Ml^fS. mi ^AP Art^Afl WE so 
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?y?\ 0 3a ft&X'&y??! 03a iJJE^l 
0 4a ?>*7-f KXf>T Kffil 1 9 a 
iSSG«:aiiflLfgl ^UiPB*^tl^HJStt5 0 

[0 0 6 4] ^2^f^|i. fg2#*APD7$>«bA9fnTfE 
^7^1 0 3 bWt^7^1 03b fctfT!E'</i'7 r l 

0 4 b<D*7>f Yif^i KSfll 1 9 bT^/&£ft6;#*iI 

[0 0 6 5] fcT* h ViBfflJ 102cli, #*iIftfL 1 1 
6 a. 1 2 3 a &t/#*oi^vfL 1 1 7 a . 124a^ 

[0 0 6 6] h 102dll #*S^?L 1 1 

6 b. USb^O^IMlUb, 124b^ 
L-CfltrE^iSia^GtifiiiLTl^O-C, tfrE^^il 
ii^G^l^i:ffi^7&s^^oTl/>6o 

[0067] m\<nm&mi#*tm2tf*<oi£j)tfim 
ifriBt 0 ^ h^i o 2<^^iagpfc^^5/E^^i^ 

CT*£><5(7}T\ Rfc'* h VI 0 2(iHfrE'>y >^1 0 1 

ffrEfc 0 * h v l 0 2(Dt°x hy«i 

02ci 1 0 4 a GO;*/* ^ — /UgR 12 2a f 

* h^«Mfll 0 2 d ^/</U^l 0 4 b©W'>- A-SRl 

2 2 b^*f LT^^v'- /t'L-Ct^tD-C^l 

» 1 ^APA^t>At)S 1 #*fflP Bfl>e>asfcti£i'U 

l2^lif2^APD^f)A9S2^tflPE^f) 

[0 0 6 8] 13 2 <Dfttrf5!g 1 ^^^JE^j^MESE 2 ;* 

t°x hvi o 2ii^^*y y^iosa <&'<**i;iJT*>JR 

oW^l 0 4 a Sr}f LTP^ftd^lbU h > 
#8gRl 0 2 c^y^^/i 0 3 a(^)^3/^- 1 2 7 a(C 

[00 6 9] 1 0 4 b II. k^hyi02^ 

f^(i»ufc/-^, ^/yy^iosb^^^t-p^ 

GjM^KiU ffi/Vu^l 04b^7-f K^>T KSB 1 

1 9 b?J^7^1 0 3 bcOi/a/U^— 1 2 7 blC^fco 

[0 0 7 0] t 0 ^. h 102ctt^h >-#fcgfl 1 0 

2 a <D^m<D^j^m^</^ 10 4b ^ffiAlfiS 1 . 
2 0 b^^C^^i^v/3/U^— 1 2 7 b tf>Jf:£ £3IV^g 

SJ:0;K:#^fc«\ tr^ h>-l 0 2^»BgE«l<o^dSy< 
yu^l 0 4 bO»BSE«IJ: 9*#v^-e. t(rEt 0 ^ h> 
10 2 tfME^i 0 4 b^HlwiiESPfll 3 0^t 

»2^ttK»n8l 3 0^iloT^^il^?Ll 1 1 
b SriiiS 2 #*tfc£±i P F *>e>S^ffl £*x<5 0 

[0 0 7 1] mitfX<DBEJ3&m<te<>XfR2#X<DlE 

jjtmciztezt^ /</u^io4aMt^hy«aji 

0 2c iCri^S/E^lc <fc t) . ffi%d>'<^7 104a t° 

^hyi0 2^p^ifiitf*fpii:9iU 

10 2 brt^/Uy'i 0 4 b(D^f^'>— /UgPl 2 2 b (C^ 
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SLTSME'M'^l 0 4 b t>PjjfttmJjfa\C&®£lt 
*7>V 0 5 a t 1 0 5 b<Ds<*tlfc#>i$z1-Z>mi 

[0 0 7 2] 0 3^Hfrf5^1^^(^JBE^^^fa^2^^ 
tOJE^J:t)i«^S^s h>*8|Ji o 2 c(£A*a»6JE 
jj(Djj& fcf* h 1 0 2 d fC^6JE^ J: 9 iC < , 

h > 1 0 2 li^^y ^ 10 5b <Ds<*Jj\Z?T-t>B 
oT^/l 0 4b^)f LTQ^lciBU t'xhy 
tiHffil 0 2 d^^l 0 3 b GOi^ /l^-l 2 7 biC 

[00 7 3] /V^104a{l t^hV10 2^Qj 

ftl^tbU MfE'^:/ 1 0 4 a (DXyj K#>f K«5 1 
19a^7^103a(Oi/3 yU^— 12 7a (C^g, L 

[00 7 4] h >^^5 1 0 2 d t fc°* h 1 0 

2 b <0KBf ta^asffiE^/u:/ 10 4a ^ttlASiS 1 

2 0a (DmZfrhis^^?— 127a <7}J¥£ *3ll/>fcS 

/^l 0 4a ^^tbBBBIJ: D**v^-e, SWatT* h >- 20 

102 tiwiB^v^ 104a <Dm\azm.m ni a*-e 

9S2tfxnm$LKl 3 1 £iioT;*f*ii^?Ll 1 1 

a Lfg 1 #*%m p c a* e>t*ai £ tiZo 

[0 0 7 5] m2tfX<OJE*)/>m<teiX9SltfX<Dm 

0 2 d dri^SJE^icJ: t) x StriE'^:/ 1 0 4 b&tfe 
* b>i 0 2^Q*f6jtiSfr^rfi][c^SiL. t'xhyw 

10 2a ^/l/^l 04a (DJfXis— 1 22a Id^ 
» LXflfrfe/^y 1 0 4a 4>Q^ft£ie*ftt^»j£^ 

>^1 05aM05b ©^<**dSiS«*"SH 1 30 

[0 0 7 6] £X±<D1£^ mmfflfflfr 1 0 0 {Z± 9 % 1 

[0077] 04-611, *»M^»2ia£fifi|(0||JE«9 

[0 0 7 8] H4ttlo^-efc5Sl^i:!|2^ 
;*Oj£^|r^/^v^T-fc>«9, 0 5fi^l^f^(DJE^ 
^g2^(DE*J:?)fc^t-fe!5, IH6fi^l^^ 

,[0 0 7 9] aE«HH#2 0 0 11, isV >-V2 0 1 % fcT 
^h>2 02, ^7^2 0 3 3, 2 0 3 b, '</V~ftf\f 
*h>-2 0 4 a, 2 0 4 bM^yyv^2 0 5 a, 2 

0 5 blCj:"9^$tbTV>5 0 
[0 0 8 0] MfS^y >^2 0 1 li, — £<D;*# 

y 2 0 1 t'7h>'2 0 2 ^W'fr-et , 

^<0^^?)fl!i®£f$lC;tf*AP?L2 0 6 a s 2 0 6 b. # 
*ffiP?L2 0 7 a, 2 0 7 b^^tte>ttT^5o 
[0 0 8 1] WEtf* h V 2 0 2 iCtf, ^{C|^t 0 ^ h so 
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> 2 0 2 «>Hi|WWc/J4l?L«:#-t"6 *> 3 /u^- 202 

a. 2 0 2 b^:il^Lfc^O(7)^2i/y >^2 2 5 a. 2 
2 5 b^ft^tu **«5(C»l^tSR2^<OiB^ 
&&5±-f Sis—sis}) ^#2 0 9 0/c:^^'>-yH; 
2 0 8&m-tbtlX\t^Z> 0 

[0 0 8 2] HiTf2^<^yf+t:*^ h>2 0 4 a . 2 0 4 b 
fl, HiffS^ 2v/yy^2 2 5 a, 225b {C^-f 6 £ 
<b^T*# 5^^35 2 1 0 a , 2 10b, flWEft 2 > y > 
^2 2 5 a, 2 2 5 b(Ov/3/^-2 0 2a, 2 0 2 b 
O/J-STL^IR'fr-rsr t^-e#S/J^S6P2 1 1 a, 2 1 

1 b, ^^'>-/U*^fl|-t~5^^^gP2 12a, 212 

[0 0 8 3] WE^/K/SR 212a, 212bll > V 
>?2 0 KDfafto&Xjj h*1-Z>tz*b<n^3/l'y—2 1 
3a, 213b, 214a, 2 1 4 b rtMBX-fctU StTfB 
3 /l^— 2 13a {zntfxmmi 215a, 215b 
^, MIEv'a/U^— 2 1 3 blCfi^jift?L2 15 c, 

2 1 5 d ^, MIEv' 3 2 14a 3$S?L 2 
15e, 2 1 5 f ^, (tE'>a;^- 2 1 4 b dfiytf* 
ii^7L2 15g, 2 1 5 h&ffiZ-htlXb^Zo 

[008 4] 3: fcflftE^/U^ftS 212a, 212b {ZU 
/J^S5 2 11a, 2 11 b (D&ttmiZfttf^is— /UU2 
16 a, 2 1 6 b tf&ft btl. tfXis— 2 1 7 

[0 0 8 5] HiTi5^7 ^ 2 0 3 a , 203b <iH»EJ:R 

[0086] ^> y 2 0 1 ^t^aic « h > 2 0 2 

7^#r&£;ft, Kt 9 Xhy2 0 2(Dl2v/yyy2 2 5 a 
l^Vl^tf t*7hy20 4 a <7};*C@S$ 2 10a $ 
tLmffS^2'>y 2 2 5 a O'>3/^-2 0 2 a^) 
/hSTLJCSME^/U^f+e^ h>204 a <7>/J^SSiS2 1 1 
a WIBtf^ hV2 0 2^2i/y >^2 2 

5 btCx^/U^frJ-t"^ h>2 0 4 bG9*^£R2 1 0 b 

^^tLStrl5^2 v^y V^2 2 5 b ^'>a/V^-2 0 2 
b (D/b&^Zffiftst/Uytt t"^ h>2 0 4 b O/J^gfl 2 

1 1 b*S«^Stb-Cl^5 Q 

[0 0 8 7] titlt&</l''7H t'^h^2 04 a <0^fVf% 

2 12a fi'>y >^2 0 1 IC^^tt, flfrffi^/l^fflS 2 
1 2 a BfTlS h V 2 0 2 60 -> 3 /U^— 2 0 2 a <h O 
WJ^^^y ^2 0 5 a^fJrfEyVu^fc^ h>2 0 4 
a (7>M£gfl2 11a SrHAyT^X. P)^Tl^, 

[0 0 8 8] SftfE'Vy V^2 0 1 ^tfrf2^/U>^a52 1 2 
a cb*IIS'>3/U^-2 0 2 a-CH**Xfc£flfll*;tf*»iS 
1219a ^Jg^LT^5o 

[00 8 9] H1JiE'</K/f+ h*^ h > 2 0 4 b 

212 bii'>y y^2 0i ictK^stt, tfri5^</uy^2 

12b irtfrlSt: 0 ^ hV2 0 20->3/^- 2 0 2 b<i:W 
^ic^^y y^20 5 b^rtfrfB^/i-^f+fc: 0 ^ h^204 
b<0/J^SP2 1 1 b&HA/"C«;L<&*LT^<5. 
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[0 0 9 0] WfB'>y >?2 0 1 tm^'<^7%2. 1 2 
b <hHfrf5v^3/U^-2 0 2 bT'S^^Xfc^^^ili® 

i2l9 bSrJBfiKL-Ct^o 
[0 0 9 1] 9915^ y ^^20 K7>P5«Sffl(Cf4^7^2 

1 8 a^7^2 1 8 b^tfOu hSJKJ: 0B*£*XT 

[0 0 9 2] *ffiffi2 1 0 a ir^2 >U >^2 2 5 a(D 
h>2 0 2^t'M*|(DS2i/y >y^2 2 0 a <D 

MRStt*sai2 iob ^fitriet 0 ^ h>2 o 2<Dmu*m 

St6^3/^-2 0 2 b^MIHJ: fflri5*S 
8R210b£»2$/y y^2 2 5 b CO h V 2 0 2 <D 

tp>L^m<om 2^y is^m 220b toraRStt^ssB 2 1 

0 a <tMISt"^ h >2 0 2 0*a55r^-r-5'>3^y-" 

2 0 2 a 0>|ffllH«fc 9*% < /iotl^o 

[0 0 9 3] mitf*&. ^APfL2 0 6 a 7^ibA!9 
tf*mi&M2 19a £iIi£LT#*tfjP7L2 0 7 a 

mmZtlZo SS2#;*fi % ^AP?L2 0 6 b^A9 
#*ili&^2 1 9 b£iIiELT#*ttiP?L2 0 7 b^ib 

[0 0 9 4] 0 4 0mESl#*£»2#*<DJE2jasH 
C^§^\ fcT* h >2 0 2(D'>3/U^— 2 0 2 a £ 2 0 2 

bKav&»5jE^jW^c-ea>!K flMBtr* hy2o 2teffir 

I2^y V^l 0 1 0>4>*fc:ti«U ^^1)^2 0 5 3 
tfV^^MJ: 9 h V2 0 4 a <D/*;V-?U2 
123^7^2 0 3 3 LTi 1 tf**:^— fl* 

U *;/y >i/2 0 5 b0)'M**fcJ: 9/</^fttf^ h 
>2 0 4 b<7V</U:/g52 12b ^^12^*7^2 0 3 b^ 
SJlrLTm2^^^i/— /ULTl/>5^T% ^ 1 # 
fE#*AP?L2 0 6 a*^A!9Mf2^^ttSP?L2 0 7 a 
^e>»aj**u, JB2^XttB9IB^^AP?L2 0 6 b*»P> 

AD«riB^tbp?L2 o 7 ba*5>»as;h,*o^-e*> 

[0 0 9 5] B5 <7)fl!235 1 # *0>£E;foas«irESR 2 
<DJ££>£ fi!Et^hy2 0 2O^3/uy 

— 2 0 2 b{C^^^5/E^C0^^i/3/V^— 2 0 2 a dri* 

D*S<* t^hy2 0 2(^/yy^2 0 

5 a (D'^McfthB^X PjjfalZ&mU tftt2tf* h 
>2 0 2(0^2 >y V^2 2 5 a 2 v" y ls?m.2 2 
0 a ^x</U^f+h°^ h>-2 0 4 a 2 10alC^ 

&CXW±TZ>o 
[0 0 9 6] WE*Sffl2 10a £iftiES2 ~>y 

2 2 0 a (OMBBJ: 9y*/i^ftfcr* h>-2 0 4 b (D^gfS 
210bi:S2'>y 2 5 b^V a/^-2 0 2 b 

<r>m&<n-)5ti^^<r)X^ WfBi/a/u^— 2 0 2 b ttflff 
E*SSB2 l 0 b^-^^U/ u c^MtwtlrfB/</^7 f f+t ,, ^ h 
> 2 0 4 b £ P^fS)iw^Bj^-fr5o 

[0 0 9 7] Ztll^XVIftm'^-ftte* Y^2 0 4 b 
tfWu:7«2 12btt, y7^2 0 3 b^P,iW B 11 

3 2#3i-f-5c 

[00 9 8] #*AP7L2 0 6 bHAof:$2^ 
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II, flMB^/ui/W- t 4 ^hy204 b GD#*ii£C?L 2 15 
g , 2 15c *i§^?L 2 1 5 h . 215d SrSuiS 

ufflEHtrai 3 2tiot^»aip 2 1 8 b^e>t>» 
tasix. ^fflp?L2 0 7 h\aLji<nm\,^m2x*i>m 

[00 9 9] ni#*<DlEtifr*Z< teoX&2tfX<D 
IEJltmClCteZb. MI5t°^ h>2 0 2(D>B/l^y— 
2 02 al^5EAICJ:!3, 8Uf5fc"* h > 2 0 2 # P 
*ftiifi^ftlw»»U ^^yy^2 0 5 b^<^t 
io iftiE/^ytt-t:'* hV2 0 4b t P*r$]i:a?*fP]^Bi 
Lffiffi^ t'^hy2 04 b <D/<;\oZfU 2 1 2 b ^ 

7 P 7^2 0 3 bl:a»L»Bl 3 2*S4<4!!)HlWtt 

[0 10 0] H6OWfB»l^X(0ffi**SflfrEIB2^^ 

^flE^ct ?)^:#^*&. auriae^ h>2 o 2o->3/u^ 

— 2 0 2 a \Cti*fr2>fcJ}<0-}Si£*SB/\'?—2. 0 2 b dri* 

^^>/E^J: f 9^:#< % t^hy2 0 2^yyy^2 0 

5 btO^^«ciT*,ffl*oTQ*rpJ^ibU mrfEt: 0 ^ h 
^2 0 2£>®2 ~>y >^2 2 5 b(7)^2->y lsyM2 2 
20 0 b^/</i/^ftt'^ hy2 04 b<D±&&>2 1 0 bfC^i 

[oioi] Bffia*:««& 210b iWESB 2 > y 

2 2 0 b<DKfSX V s</\s7ttt°X h>2 04 a <Djtf£M 
2 10a tM 2i/y y^2 2 5 3(Oi/3/uy-2 0 2 a 

^HRS^** s *:#v^"e. ttffis/3/^-2 o 2 a lifltf 

fB*fiSl5 2 10a lZ%&\^tc&W.l£l(l&'</\''7tt\?X h 
>- 2 0 4 a SrQ^rfij^BS-frSo 

[0102] ztiicxv Hfrte^/^ftt°^ h^2 0 4 a 

*V</U^g&2 12all 7 P 7^2 0 3 3 ^fe(SI4xB!CM 1 
30 3 3j5Stf$ 0 

[0 10 3] ^AP?L2 0 6 a^f>Ao/cil2^ 
fi, SfriS'Vl^f* If ^ h > 2 0 4 a O^^il^TL 2 15 
e . 2 15a 2&tf#;*ii^v7L 2 1 5 f . 215b ^ilii 
L«T8B»IM1 3 3S:iioT^#fflP 2 18 a*»e>t>» 
ffl*^ ^WP?L2 0 7 a(CjE*^S5t^2^^ 

[0 10 4] m2^^^JE^^^:#<^o-C^l^^cr) 
JE^7^l^i:^^6<h, ffrfEt 0 ^ h>2 0 2(D->3/^- 
2 0 2 b 5 s MSB fcT^ F>2 0 2^P 

40 ^rRjtffi^Tf6]^SibL> ^7 p y^2 0 5 a(Z)/^t- 

Mf2^^f+e 0 ^ h ^2 o 4 a *>p;£ft£i£*ftlc;f£ib 

LMIS^^/W^fd" h > 2 0 4 a <Ds<;VZ/%?> 2 1 2 a it 
7??2 0 3 Bl^glffll 3 3dS*<*5Hl^tt 

[0105] £x±<nig^ m&mwfr 2ooia^si 

^^irS2^^^SE^-lc*-5o 
[0106] 07 fi#»W<oHH60Hco SSb*:^*<3tffl^ 

t m cn^zmifrmtt±'&&m<D&&k m cm 
so mzftmx-mA&G&'rzo 
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[0107] m 8 \c^Ti£&<nm#mft*mMmmmn 
[0108] en^>s 9 h i i b«i 

&m&fflfflfrl 0 0<D35l#*APA£i&&U 
*W3£ 9 i (1H*«J##8 i:flirfSSS*Jffll# 100(DS 

[0 10 9] 4fcS«f85 9 j *i«W5HEESiJ»# 1 0 0 

#10 0(Dm2#xmQEtm&mnmm l x* 1 3 

[0 110] HJwffl«^M^*B9mflttK«a£«0«! 
#1 0 0 (^)» 1 P C t Sft^M 9 e & 

Sf^^<^/^ff8 9 n flWESffi*J## 1 
0 0 <Dj& 2 ^f^Sffl P F b 9b^ 

[0111] taJH^*3t^rfHWaaffi«mi#i 0001*1 

!K *SriE»l^APAt*l^SmPCora«:3i»f 
£*fO*S. 2#*APD£^2;tf;*tiUPE<D^ 
#igiICT*3!K MfE»2;tf*APDfcSS2#*tltttiP 
F^nOliMffSftT^S. 

[01 1 2 ] 8 fc 1 1 <DftW)* << 

«p#l 0 Oom&t-J: 9ffiiS!B2#*APDi:HfrfS!f|2 

[0 113] &{C#*1fS&9k. 
Htff5&^^l c SS9 kiBttMSRWfc**** 1 3^r^U 

&n#*<g& 9 P ^^jjb&sc;?*!^ 9 c (omcnn 

[0 1 14] ffl«<D«»^||ttft$*t-5t, s«takK^ 

IBfg 2 A PDi:$2 ^T^»ffl P F <omt±WXKtOfi S 
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